Preferential loss of myelin-associated glycoprotein reflects hypoxia-like white matter damage in stroke and inflammatory brain diseases.
Destruction of myelin and oligodendrocytes leading to the formation of large demyelinated plaques is the hallmark of multiple sclerosis (MS) pathology. In a subset of MS patients termed pattern III, actively demyelinating lesions show preferential loss of myelin-associated glycoprotein (MAG) and apoptotic-like oligodendrocyte destruction, whereas other myelin proteins remain well preserved. MAG is located in the most distal periaxonal oligodendrocyte processes and primary "dying back" oligodendrogliopathy may be the initial step of myelin degeneration in pattern III lesions. In the present study, various human white matter pathologies, including acute and chronic white matter stroke, virus encephalitis, metabolic encephalopathy, and MS were studied. In addition to a subset of MS cases, a similar pattern of demyelination was found in some cases of virus encephalitis as well as in all lesions of acute white matter stroke. Brain white matter lesions presenting with MAG loss and apoptotic-like oligodendrocyte destruction, irrespective of their primary disease cause, revealed a prominent nuclear expression of hypoxia inducible factor-1alpha in various cell types, including oligodendrocytes. Our data suggest that a hypoxia-like tissue injury may play a pathogenetic role in a subset of inflammatory demyelinating brain lesions.